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fnclosed please find four (4) copies of subject report for your review and submittal 
&> 3 appropriate Jefferson County officials. This report summarizes the status of CY 

989 soil remediation and revegetation activities on Jefferson County lands 
trr= ;- :ontiguous to Indiana Street. These remediation efforts were specified in a 1985 out- 

tf-court lawsuit settlement addressing plutonium soil contamination on private 
j5;: :: sndowner properties. One of the conditions is the dissemination of an annual status 

eport on progress remediating these areas to the State of Colorado Soil Construction 
CG 2 -  jtandard for plutonium (.9pCi/g soil). 
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-, +a* ..- :: 1 i 4 draft transmittal letter is attached. Please address any questions on this topic to 
(. B. McKinley (4934) or Ron Zuck (7079). 
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JEFFERSON COUNTY REMEDIATION LANDS STATUS REPORT FOR 1989 

Enclosed is the annual status report for the Jefferson County Remediation Lands. We would 
appreciate your review and comment of this document, particularly the action proposals. Please 
contact Pat Currier on extension 966-2026 if you have questions. 
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JEFFERSON COUNTY REMEDIAL ACTION LANDS 

1989 REMEDIATION STATUS 
AND 

ACTIONS FOR 1990 

The f o u r t h  growing s e a s o n  of the r e m e d i a t i o n - e f f o r t  ended th i s  p a s t  autumn. 
Weeds dominate the  panorama of the remedial  a c t i o n  l a n d s .  Approximately 90% of 
the plowed-reseeded l a n d s  have no seeded g r a s s  cove r .  The poor  outcome of t he  
r e s e e d i n g  e f f o r t  a p p e a r s  v e r y  r e l a t e d  t o :  

I )  i n e f f e c t i v e  amounts and/or s easona l  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n ,  
2 )  extremely rocky  s u r f a c e s  o r  c l a y e y  s o i l s ,  
3) an expand ing  p r a i r i e  dog p o p u l a t i o n .  

Most o f  the s u c c e s s f u l l y  seeded  and e s t a b l i s h e d  p o r t i o n s  (10%) of t h e  remedial  
a c t i o n  l a n d s  have produced a s u b s t a n t i a l  s t a n d  of g r a s s e s .  These a r e a s  a l s o  b e a r  
many weeds b u t  s h o u l d  a d e q u a t e l y  suppress t h i s  weed o n s l a u g h t .  

Pra i r ie  dogs have d e v a s t a t e d  much o f  the  v e g e t a l  cove r  of t h e  r e m e d i a t i o n  l a n d s ,  
i n c l u d i n g  both the plowed, seeded strips and t h e  a l t e r n a t i n g  strips of unplowed 
p r a i r i e .  P r a i r i e  dog c o n t r o l  must occur  i n  o r d e r  t o  s t a b i l i z e  s o i l s .  

P1 anned a c t i o n s  i n c l  ude : 

1) low and no t i l l a g e  methods of r e s e e d i n g ,  
2 )  i r r i g a t i o n  f o r  s e e d l i n g  e s t a b l i s h m e n t ,  
3) endur ing  weed s u p p r e s s i o n  and c o n t r o l  t h rough  mowing and h e r b i c i d a l  

4) p r a i r i e  dog s u p p r e s s i o n  and c o n t r o l  w i t h  p h y s i c a l  and/or t o x i c o g e n i c  
methods,  

methods. 
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INTRODUCTION 

This report concludes the fourth growing season since remedial a c t i v i t i e s  were 
in i t ia ted  on these lands; i t  summarizes both t h e  1989 land status and 1990 
planned remedial actions. 

The goal  o f  the remediation e f for t  i s :  

1) soi l  mixing t o  reduce surface concentrations o f  p l u t o n i u m  o f  the subject 
land t o  bring them into compliance with CDH guidelines o f  2 d/m/g 
( .9  pCi/g) o f  dry s o i l ,  and 

2 )  revegetation t o  s tab i l ize  the s o i l s  with a sustainable,  reproducing 
vegetation (one t h a t  would evolve towards a native grassland). 

No remedial a c t i v i t i e s  occurred on these 'lands this  past growing season due t o  
a temporary void in the RFP position o f  the soils-range s c i e n t i s t .  The position 
was f i l l e d  in mid-September, a f t e r  which the evaluation o f  l a n d  status was 
performed. During separate occasions, outside professional cri t iques were 
so l i c i ted  from Gary Finstad o f  the USDA Soil Conservation Service,  Wayne Woods 
o f  Vegetation Services and frank Kunze of  Jefferson County Open Space. 

ECOLOGICAL AND MANAGERIAL STATUS OBSERVATIONS 

During 1989, the remedial action lands existed in a s t a t e  o f  weed infestation 
w i t h  a f a i r ,  but  unreliable s tabi l izat ion o f  s o i l s .  Figure 1 i l lus t ra tes  the 
managerial status o f  these lands. 

Tall  weeds such as Canadian, Russian and musk t h i s t l e s  as well as mustards 
dominate the plowed, reseeded lands. The substratum i s  dominated by shorter 
weeds such as bindweed and cheatgrass (downy brome). Weeds are the sole vegetal 
cover o f  approximately 90% o f  the reseeded lands. 

Only 10% o f  the reseeded areas have a f a i r  t o  excellent establishment of grasses. 
Despite a co-existing weed component in these areas, most of the grasses appear 
well enough established and t o  have the competitive advantage over the weeds for 
control o f  resources. 

Localized surface accumulations of rocks (cobbles) occur over approximately 30% 
o f  the reseeded land. The majority o f  these cobbles surfaced during t i l l a g e  and 
in  some cases impose nearly a 90 percent surface coverage. These areas have a 
vegetal cover o f  weeds w i t h  no apparent seeded grasses. 

A pra i r ie  dog infestation impacts approximately 60% and 30% o f  the northern and 
southern remediation lands, respectively. These percentages are inclusive o f  
b o t h  the plowed,seeded lands and the unplowed lands (alternating s tr ips  o f  land 
t h a t  currently are planned t o  be plowed). Consequently, some o f  the unplowed 
1 ands exis t  in a stressed prairie/weed vegetation or pasture/weed vegetation. 
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Figure 1. Northern and Southern 
Remediation Lands showing land status. 
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Where burrow density i s  g r e a t e s t  (about 20% of reseeded l a n d s ) ,  the p r a i r i e  dog 
impact t o  the landscape environment i s  o f  part icular  s e v e r i t y  and i n t e r e s t .  
Here, w i t h  r e l a t i v e l y  minimal w i n d  protection,  are s o i l  mater ia ls  that  once were 
purposely plowed under and now have been brought back t o  t h e  surface around 
burrows, while between the  burrows are vegetationally denuded s o i l s .  These 
barren s o i l s  are  exposed t o  wind and water erosion. 

Based on - the above observations and precipi tat ion records ,  the  poor seeding 
and/or plant establishment r e s u l t s  apparently can be a t t r i b u t e d  t o  a t  l e a s t  three  
f a c t o r s  : 

1 )  Lack o f  e f f e c t i v e  amounts o f  precipi tat ion and soil moisture. Relat ive  
t o  the clayey and rocky s o i l s ,  e f f e c t i v e  amounts o f  precipi tat ion 
simply were not dis tr ibuted over each y e a r ’ s  growing season t o  coincide 
with timing o f  seed and/or seed1 i n g  physiological demand. Winter and 
spring recharge of  s o i l  moisture apparently was inadequate some years 
for either germination o r  seedling requirements. 

2) Extremely rocky surface.  

3 )  P r a i r i e  dog i n f e s t a t i o n .  

The rocks impeded placement and coverage 

The demise o f  any successful ly  emerged 

of the f i n e  seeds during the seeding operations. 

seedling i s  very predictable due t o  i t s  p a l a t a b i l i t y  t o  the p r a i r i e  
dogs. In addition t o  t h e i r  herbivory and burrowing h a b i t s ,  the  rodent 
keeps a mowed vegetation as i t s  visual defense against  ground and a e r i a l  
predators. Their  a c t i v i t i e s  promote s o i l  d e s t a b i l i z a t i o n .  High 
a c t i i i t y  areas2surround individual burrows with barren s o i l s  (areas of 
2 5 f t  t o  2 0 0 f t  per burrow), while further  o u t  p e r s i s t e n t  and heavy 
grazing has eliminated grasses t o  favor a suppressed weed population. 

The successfully seeded and established areas had l i t t l e  o r  no p r a i r i e  dog 
a c t i v i t y .  Otherwise, t h e  10% seeding success in the northern remediation lands 
appears very r e l a t e d  t o  the f a c t o r  o f  topography, which t r a n s l a t e s  i n t o  the 
maintenance o f  favorable amounts o f  s o i l  moisture. More s p e c i f i c a l l y ,  the  small 
areas o f  success occurred only on upland t e r r a i n  t h a t  e i t h e r  was nearly level  
o r  sloping t o  t h e  north (a NW t o  NE a r c ) .  These s i tes  have a diminished 
evaporation r a t e  o f  s o i l  moisture r e l a t i v e  t o  the  hotter  and d r i e r  south facing 
slopes.  

Factors c o n t r i b u t i n g  t o  the 10% seeding success in the southern remediation lands 
were not apparent other  than the  p o s s i b i l i t y  o f  pockets o f  deep andfor loamy 
s o i l s .  
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1990 ACTIONS 

In l i g h t  o f  the above observations and analyses,  management o f  the remedial 
act ion program will be i n t e n s i f i e d .  The following act ion components wil l  occur 
d u r i n g  1990 in order e s t a b l i s h  and nurture a desired vegetation and s t a b l e  s o i l .  

-- 1,. A c a e p ~ ~ e ~ t s  __ 

1)  Change o f  seed m i x :  Through seeding evaluations and discussions w i t h  
Gary Finstad and others ,  the following seed mix w i l l  be used for seeding 
operations d u r i n g  1990. I t  i s  not s u b s t a n t i a l l y  d i f f e r e n t  from the 
original  seed mix. As additional information i s  gleaned from r e s u l t s  of 
remedi at ion methods and procedures, i t  should be expected t h a t  subsequent 
requests f o r  seed mix changes may be forthcoming. 

SDeci e s  
Percent o f  M i x  

Variety 01 d new 

Western wheatgrass a r r i  ba 
(Agropyron smi t h i  i ) 

Sideoats grama Vaughn 
(Boutel oua curt i pendul a)  

Blue grama 
(Bouteloua g r a c i l i s )  

Pubescent wheatgrass Luna 
(Agropyron t r i  chophorum) 

40 40 

40 25 

0 15 

10 10 

Smooth brome 
(Bromus i nermi s)  

Lincoln 10 10 

2) P r a i r i e  dog suppression and control :  Approximately 100 acres are 
currently impacted by p r a i r i e  dogs, perhaps 30 a c r e s  are c r i t i c a l l y  
impacted. Without controls  o r  l i m i t s ,  p r a i r i e  dog acreages tend t o  expand 
20% t o  30% per year.  Thus, 80% o f  the northern remediation lands l i k e l y  
would be impacted by the end of the next growing season, 1990. 

An e f f e c t i v e  control irnpl-ies eliminating more than 80% of a p r a i r i e  dog 
colony, otherwise the f i r s t  annual reproduction i s  absorbed by the colony 
and brings the  population back t o  100%. (Normally when reproduction cannot 
be absorbed into the  colony, pups wil l  migrate t o  adjacent  areas) .  

Live trapping and transplanting p r a i r i e  dogs i s  discouraged by the Colorado 
Division o f  Wildlife. I t  i s  expensive and i n e f f i c i e n t .  More than hal f  
o f  transpl anted prai ri e dogs die  o r  are  k i l l  ed by predators d u r i n g  the 
f i r s t  week unless expensive set-up e f f o r t s  are performed. Late winter and 
e a r l y  spring p r i o r  t o  pups being born i s  the best  time for trapping. 



6 

A grain applied toxicant (zinc phosphide) is available and regulated by 
the EPA. However, it is only 85% to 90% effective and a return to 100% 
of the population can occur in just three years. The grain may impart a 
non-target kill, particularly birds. July 15 through November 15 are the 
effective use dates of this product. 

An aluminum phosphide fumigation, regulated by the EPA, results in 95% to 
98% reduction in prairie dogs. Since burrows are sealed, fleas which 

poison on soils, vegetation or poisoned rodents (in fact, coyotes and foxes 
commonly dig out some o f  the carcasses -and consume them). A non-target 
kill may occur in the burrows. April 1 through October 15 are the 
effective use dates of this product. 

- - L r a r l ~ 1 R i t - b t t - b m i h g u & e e o m ~ f i  t-t- apped-+kh de s-..--The r-e-&-no--re s$duaS----------- 

The most efficient approach to the arrest and control of the prairie dog 
infestation is fumigation. The procedure will be administer by a licensed 
pest control company. The prerequisite of a black-footed ferret 
reconnaissance or search will be complied with prior to the fumigation 
action. 

3) Weed suppression and control: A program of herbicide spraying and 
mowing will be implemented this spring and summer to control the weed 
infestation and reduce any fire hazard such as might be created by downy 
brome (cheat grass). Applied herbicides will include only those approved 
by RFP, all of which have short term residuals. 

4) Seed bed preparation: Tillage will not only provide a suitable seed 
bed in areas of least rockiness, but a l s o  may provide some control of 
certain weed species. Other than a possible herbicide treatment, the 
rocky areas will receive no pre-seeding treatment and seeding should occur 
with a hydroseeder. Any tillage of rocky areas may serve mostly to bring 
an even greater percentage of rocks t o  the surface while allowing fine soil 
materials to settle still further below the surface, thus, reducing both 
the effective area and a1 ready poor qual i ty of seed bed. 

5) Seeding: Two weeks subsequent to herbicide treatment of rocky areas, 
the seed mix will be hydroseeded (mid May a t  latest). On areas of least 
rockiness, a cover crop of forage sorghum will be drill seeded immediately 
following any tillage during late spring; then during late autumn 
interseeding of the seed mix will occur within the standing sorghum. , 

6) Mulching: Mulching will include a crimped or tackified straw mulch 
and a hydromulch, only the one most appropriate for site conditions to be 
used after each seeding operation. 

7) The potentiality of another partial or season long dry 
spell must be reckoned with in order to have the greatest probability 
for success. The experiences of the past four seasons have shown moisture 
t o  be the most limiting factor of success. Subsequent to a successful 
seed germination, plant establishment can fail due to lack of effective 
soil moisture during critical periods. A single o r  dual truck spray 
irrigation system will be implemented this summer to meet the demands of 

Irrigation: 
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the seeded vegetation. The tanker truck wil l  have a 4000 gallon capacity 
with a pump and top-mounted water gun. Source of supplemental water would 
be Pond C - 2  o r  RFP domestic supply. With e f f e c t i v e  amounts o f  natural 
p r e c i p i t a t i o n ,  supplemental watering would n o t  be required. 

B. ACTION IMPLEMENTATION CHRONOLOGY 

1. Winter 1990 
--_ -PA J e T E F F o I i 6 i i E t y 7 W i ~ a 7 3  . 

A:f$i : Respond t o  any proposed a c t i o n ,  p a r t i c u l a r l y  regarding 
herbicide spraying, p r a i r i e  dog suppression and seed mix 
changes. 

PARTY: 
ACT I ON 

DATE 

Remediation Coordinator. 
Eva1 uate responses and accordingly arrange any contracts  
f o r  herbicide spraying and p r a i r i e  dog suppression and 
order seed mix. 

2: 

2. SDrinq 1990 

PARTY: 
ACTION 1 :  

DATE DUE: 

PARTY: 
ACTION 2: 

DUE DATE: 

PARTY : 
ACTION 3 :  

DATES DUE: 

Arrange contracts  f o r  t i l l i n g ,  seeding and mulching and 
1 easing equi pment. 
Spring 1990 

Contractors.  
With appropriate consultat ions ,  apply herbicide t o  
suppress cheatgrass and emerging broad1 e a f  plants on 
lands t o  be reseeded. If necessary and s i m i l a r l y  
approved, apply broadleaf herbicide t o  the 10% 
successful ly  seeded and established areas in order t o  
reduce any aggressive weed competition. 
Mid t o  l a t e  spring. 

Contractors.  
Depending upon time s i n c e  herbicide appl icat ion,  
hydroseed the rocky areas with seed mix and cover with 
hydromulch. T i l l  and seed forage sorghum on non-rocky 
areas.  Mulch with straw and secure with t a c k i f i e r  or 
crimper . 
Late April through mid-June 

Remediation Coordinator o r  contractor  
I r r i g a t e  when necessary f o r  appropriate germination i f  
natural precipi tat ion f a i l s  t o  occur. 
A p r i l  through mid-June 
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3. Summer 1990 

PARTY: Remediation Coordinator. 
ACTION 1 : 

DATES DUE: Duration o f  summer. 

Closely monitor reseeded areas for necessary irrigation, 
weed control, fertilization and soil erosion. 
Accordingly, activate necessary contractor or personnel. 

4 .  Autumn 1990 

-------------pAm: R W T f l m i i i a T F r 7 - p  
Closely monitor reseeded areas for necessary irrigation, 
weed control and soil erasion. Accordingly, activate 
necessary contractors or personnel. 

ACTION 1: 

DATE DUE: Early autumn. 

PARTY: Contractor. 
ACTION 2: 

DATE DUE: Early November. 

Interseed forage sorghum areas with the seed mix and 
follow with mulch that is well secured and able to 
withstand the winds of winter and early spring. 

5. - 1991 
PARTY: Remedi ati on Coordinator . 
ACTION : Monitor all aspects and status of remediation lands. 

Accordingly, respond and treat as described above o r  in 
another appropriate manner. 

DATE DUE: Year round. 
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C .  ACTION COSTS (e s t ima ted )  

3 .  P r a i r i e  Doq Control (Cont rac t )  

2 .  Weed Control 

$6,000. 

45,000 

Herbic ide  Applicat ion (Con t rac t )  40,000 

Muwing-(€mtract) - - - - - - 5 * P  

3. SupDlemental Waterinq 

Tanker truck l e a s i n g  (one u n i t )  
Driver and ope ra to r  

4 .  T i l l i n q  (Cont rac t )  

5. Seedinq 

Drill seeding (Contract)  

Hydroseeding (Cont rac t )  

6.  Mulchinq 

St raw t ack i f i ' ed  (Cont rac t )  
o r  
Straw crimped (Cont rac t )  

Hydromul ch (Cont rac t )  

7. Fer t i l ize  (Con t rac t )  

8. M a t e r i a l s  

Sorghum 

Seed mix 

Mu1 ch 

Fert i 1 i zer 

9. Other expenses 

45,000 

20,000 
25,000 

3,000 

4 ? 000 

2,500 

1,500 

7,500 

4,000 

5,000 

2,500 

3 ? 500 

26,000 

1,000 

10,000 

5,000 

10,000 

25,000 

POTENTIAL TOTAL COSTS, 1990 $165,000 


